Introduction
Analyzing the dynamic changes of mutual funds' assets, we can raise the questions if the state of the economy, the level of prices on the WSE and the value of the mutual funds' industry impact the efficiency of investment operations of the equity fund sector in Poland in [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . Activities of 18 funds with equity investment profile which uninterruptedly operated in the years [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] were examined to answer these questions. The main source of monthly data was the Chamber of Fund and Asset Management (IZFiA) and the Warsaw Stock Exchange (WSE), as well as the Central Statistical Office of Poland (CSO), Polish Financial Supervision Authority (PFSA) and the National Bank of Poland (NBP). The degree of efficiency of mutual funds was calculated using logarithmic monthly returns, the risk coefficient β and a risk-adjusted measure of return -the Treynor ratio. To assess the impact of the market trends on the funds' efficiency, three periods were identified: the years 2005-2007, 2008-2011 and 2012-2014 . The first one was characterized by strong economic growth and an increase of share prices on the WSE, the second fell for the period of the financial crisis and the collapse of the earlier upward economic trends and the third was characterized with stabilization and gradual improvement in the country's economic and financial situation.
The remaining part of the study has the following structure. The next section reviews the literature on assessment of the efficiency of mutual funds, including changes in their performance during the financial crisis. The following presents the research methods used in the funds' evaluation, the data, results of the research and their discussion.
Mutual funds and their macroeconomic environment in Poland
Mutual funds appeared in the European economy in the second half of the eighteenth century. The first collective investment scheme called Eendragt maakt magte was founded in 1774 by Danish broker Abraham van Ketwich [Rouwenhorst, 2004] . In the following centuries, the strongest mutual fund sector developed in the United States. In this country, in 1904 the first closed-end mutual fund was established and in 1924 the first open-ended mutual fund. At the beginning of the financial crisis of 1929, around 400 funds with total assets of USD 3 billion operated on the US market [Stańczak-Strumiłło, 2013, p. 14] . Before the World War II in Europe and Japan, long-term household savings were stored almost exclusively on the banking term-deposits. In the USA, the mutual funds industry began to enjoy high popularity Pobrane z czasopisma Annales H -Oeconomia http://oeconomia.annales.umcs.pl Data: 08/11/2019 15:33:30 U M C S in the 1990s. Also in Europe during this decade, the value of assets of the mutual funds increased several times, i.e. from less than EUR 500 million to more than 4.500 billion [Bojańczyk, 2007, pp. 97-101] . Initially, mutual funds focused their investment activities on the money market and the debt securities market. In subsequent years, they expanded their operations to the stock markets.
In Poland, the mutual fund industry started its activities with the creation of Pioneer First Polish Trust Fund in July 1992. Its formation was associated with opening the Warsaw Stock Exchange in the same year. The strong growth in assets of mutual funds in Poland fell for the years of a sharp prices' increase on the WSE (Figure 1 ), which resulted, among others, from the improving economic situation after Poland`s accession to the EU in 2004 (Table 1) . The financial crisis that emerged on the global markets in mid-2007 in Poland contributed to a strong outflow of funds from the mutual fund sector in 2008 ( Table  2 ). The balance of payments and redemptions this year became negative and reached nearly PLN -30 billion. Such significant outflow led, among others, to a decline in the value of assets of the fund sector from PLN 133.9 billion to 73.7 billion. In 2008, along with the decreased importance of funds in the financial sector the ratio of their assets to GDP fell from 12% to 5% [NBP, 2010, pp. 123-124] . Improvements in the economic situation in 2010, led to the gradual restoration of confidence of individual investors to mutual funds and strengthening demand for their shares. This process was accelerated by monetary easing policy conducted by Pobrane z czasopisma Annales H -Oeconomia http://oeconomia.annales.umcs.pl Data: 08/11/2019 15:33:30 U M C S the NBP. Series of interest rate cuts initiated in the fourth quarter of 2012 significantly weakened demand for ever lower interest-bearing bank deposits ( Figure 2 ). On the bond market, interest rate cuts and improving assessment of the Polish economy by investors and rating agencies 1 contributed to a decrease in government bond yields ( Figure 3 ). In addition to that, the rising performance of the fund sector Pobrane z czasopisma Annales H -Oeconomia http://oeconomia.annales.umcs.pl Data: 08/11/2019 15:33:30 U M C S was impacted by the improving situation on the global capital markets including the WSE. In a result, at the end of 2014 the fund sector composed 481 funds managed by 58 mutual fund management companies (TFI). The value of the sector's assets under management rose to PLN 208.9 billion and was more than three times higher than in 2005.
Efficiency of the funds' investment activities -literature review
In the literature, the studies on funds efficiency to a great extent are focused on the US market. Among others, Du, Huang and Blanchfield [2009] , examining the performance of funds investing in corporate bonds in the USA in 1992-2003, found that the funds' profits significantly depend on experience and investment skills of their management teams and the appropriate methods of risk diversification.
In turn, the research conducted among European funds by Dietze et al. [2009] showed that operators investing mainly in bonds of German companies do not achieve better results than other types of funds. It was also found that in the long term, the results of individual funds positively affect a longer period of their activity, the use of lower fees and less exposure to bonds with low credit rating.
Babalos, Mamatzakis and Matousek [2015] , examining the effectiveness of the investment performance of equity funds in the USA in 2002-2011, point out that the financial crisis negatively impacted their financial results, although the effect was only of short-term nature. Funds reached the weakest performance in 2008, but in the preceding and the following years the negative disturbances were only slight. In other years, funds' performance remained relatively high and stable. The financial crisis also contributed to the emergence of the strongest dispersion of rates of return on equity funds in 2008. Witkowska [2009] , examining equity funds operating in Poland in 2005-2007, shows that the investment efficiency was increasing with the improving situation on the WSE. Additionally, the research indicates that the rates of return and indicators of funds' performance are closely related to the situation on the market in which funds invest.
In turn, Moneta [2013] indicates that bond funds suffered significant losses from the public finance debt crisis. This statement is based on the results of research on funds operating in 2010-2013 and investing in Treasury bonds of Southern European countries (including Portugal, Italy, Greece and Spain). Moneta states that the deterioration of funds' earnings was rather of short-term nature. This beneficial effect and resistance of funds to macroeconomic shocks could predominantly result from the adequate geographic and product diversification of funds' portfolios.
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Methods for assessing the efficiency of mutual funds
The assessment of the efficiency of the fund's activity is most frequently conducted using methods proposed by Sharpe'a [1966] , Treynor [1965] and Jensen [1968] . In this study, fund's performance is evaluated using monthly returns, the risk coefficient β and the Treynor ratio -a risk-adjusted measure of return based on systematic risk.
Using the procedure for assessment of funds' efficiency proposed by Witkowska [2009] the logarithmic rate of return is defined as:
where:
R t -rate of return in the month t, P t i P t-1 -value of fund unit, respectively, in the month t and t-1
For the assessment of average returns over analyzed periods, the value of the average rate (R T ) in the period T was determined:
The analysis of the level of risk undertaken by mutual funds was conducted using the risk coefficient β. Its value is affected by deviation of returns of funds from their average value, and the deviation of market rates of return from the average value in the period. The beta ratio is calculated by the following formula:
T -number of analyzed months R pt and R mt -rate of return of, respectively, fund p and the market (represented by WIG) at month t R p and R m -for the period T the average rate of return of, respectively, fund p and the market
The effectiveness of an individual mutual fund is assessed with Treynor ratio calculated with the formula:
where for the period T: , the values of stock market indices from the WSE (www.gpw.pl). As rates of the risk-free investment, the rates of one-year IRS contracts were accepted. In the literature, the investment in Treasury bills is treated as the risk-free investment rate. However, in Poland since 2012 there is no quotation on T-bills due to the cessation of their emissions by the Minister of Finance. On the other hand, accepting for this purpose 6M or 1Y WIBOR may be a subject to errors due to the low liquidity of interbank loans with such long maturities. The published 6M and 1Y WIBOR rates do not represent the real state of the market and are more statistical in nature because they are based on declarations of banks, rather than on actual transactions [Pawłowicz, 2010] .
The entire period was divided into three sub-periods with characteristic upward or downward trends in the national economy, value of assets of the mutual fund sector and the shares on the WSE, i.e.:
− 2005-2007 -increase in the value of assets of the fund sector and share prices on the WSE, − 2008-2011 -declines and volatility of the funds' assets and share prices on the WSE, − 2012-2014 -gradual increase and stabilization of the value of the funds' assets and share prices on the WSE. As the first stage, the monthly returns on funds and the market were calculated (Eq. 1), and then for the analyzed sub-periods -average returns and the risk coefficients β t (Table 3) . The results of the analysis indicate that during periods of dynamic changes in share prices on the WSE, i.e. before (2005) (2006) (2007) and during the financial crisis (2008) (2009) (2010) (2011) , there was a significant stratification in terms of fund`s profitability (Figure 4 ). For these two periods, the interquartile range amounted to, respectively, 0.010 and 0.008 comparing to 0.004 for the period of 2012-2014, what was consistent with findings of Babalos, Mamatzakis and Matousek [2015] . In the period of a stable growth on the WSE, the distribution of funds was much more even. This enabled to increase uniformity in the distribution of funds' profitability throughout the entire period of 2005-2014.
Significant and dynamic changes of prices on the WSE in 2005-2007 can be considered as factors conducive to achieving high rates of return of funds ( Figure 5 ). The average monthly rate of return for this period amounted to 0.017 and was more than two times higher comparing to the average in 2012-2014. Volatility of prices on the WSE also contributed to the higher investment risk. The average value of the risk coefficient β for the period 2005-2007 amounted to 0.187 and was significantly higher than the average in 2012-2014. Comparing the rates of return and risk of individual funds, three best performing funds are: Arka BZ WBK Akcji, Investor Top 25 Małych Spółek and Legg Mason Akcji (Table 2 ). The downward trend in stock prices and the consequent declines in the value of mutual fund's assets significantly weakened the profitability of the funds in 2008-2011, i.e. during the financial crisis of 2008-2009 and the crisis in public finances in the euro zone in 2010-2011. The crisis also favored the build-up of risk in the portfolios of the funds. In this period, the best performing funds were: Pioneer Akcji Amerykańskich, NOVO Akcji and AVIVA Investors Aktywnej Alokacji. They were also characterized by the lowest levels of risk in their investment portfolios (Table 2, Figure 5 ).
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In the period of stabilization and moderate growth (2012-2014) mutual funds reached relatively low rates of return and simultaneously did not expose themselves to high investment risk (Table 2) . Just as before the crisis, although to a much lower extent, the portfolios of the best-performing funds were characterized by a higher level of risk. The best performing funds were: Investor Akcje, Investor Top 25 Małych Spółek, Pionier Akcji Amerykańskich.
To assess the overall investment effectiveness of mutual funds Treynor ratios (WT) were calculated according to Eq. 4. The ratio compares rates of return on the fund with the rate of return on risk-free investment and then refers this to the size of the risk undertaken by the fund. The results show that the most effective in investment activities were funds: BPH Akcji, BPH Zrównoważony and Arka BZ WBK Akcji Polskich (Table 3) . During the period of crisis, all funds reached a negative value of the Treynor ratio, which means that their rates of return were lower than the rate of risk-free investments, i.e. one year IRS contracts. Note: description of abbreviations as in Table 2 .
Source: own deliberation.
The stabilization and moderate growth of the economy occurred in 2012-2014 provided to funds an opportunity to reach again the positive values of Treynor ratio indicating a positive assessment of the investment efficiency of funds. The average rates of return of 16 funds were higher than the rate of risk-free investment. The best results were achieved by funds AVIVA Investors Aktywnej Alokacji, ING Akcji and KBC Aktywny. Assessing the efficiency of the funds' investment operations throughout the entire period the research indicates that in case of 14 out of 18 funds the investing performance indicators were positive, i.e. their average rates of return were higher than rates on risk-free investments. The top ranked funds (NOVO Akcji, PIONEER Akcji Amerykańskich, Legg Mason Akcji and ING Akcji) to the greatest extent invest in shares of Polish companies listed on the WSE. Additionally, it should be noticed that these funds achieved relatively high profits in all sub-periods. Such feature might mean that they performed stably and were able to effectively adapt their investment policy to the current macroeconomic situation and trends on the WSE. Most of them concentrated investment portfolio in shares of companies listed on the WSE. These results are consistent with assessments of Du, Huang and Blanchfield [2009] indicating that the results of the funds depend largely on the skill and experience of the investment team and conclusions of Witkowska [2009] indicating that the results of the funds depend on the situation in the markets in which they invest.
Conclusions
The performance of equity funds operating in Poland in 2005-2014 significantly correlates with the prices of shares listed on the WSE, as well with changes in the value of the fund industry assets what is consistent with the results achieved by Witkowska [2009] .
During the periods of growth on the WSE, higher profitability achieved funds which undertaken higher investment risk. This relationship was stronger in times of more dynamic growth of prices on the WSE and the stronger increase in the value of the fund sector assets.
In periods of crisis or economic slowdown, the best profitability achieved funds to a less extent exposing their portfolios to investment risk.
Assessment of funds throughout the entire ten-year period shows that the highest investment efficiency reached funds with relatively high efficiency in periods of prosperity, recession or economic slowdown, i.e. during periods of upward and downward trends on the WSE. This means that funds whose investment teams better adapt investment policy to the current stage of the economy achieved the best investment efficiency, which is consistent with the findings of Du, Huang and Blanchfield [2009] . 
